The purpose of this project was to determine how long the social network game Scratch-Offs, created by game development company Spice Rack Media, will remain financially viable. The game Scratch-Offs is a freeware game (users pay nothing for the actual software) and is funded through micro transactions (users must pay small amounts of money to play actual games). This implies a relationship between total games played and revenue earned. Using data provided by Spice Rack, we were able to develop an exponential equation that accurately depicts usage trends over time. This equation was used to determine the date Scratch-Offs will no longer be profitable.
PROBLEM STATEMENT
Using the provided data, find an equation that accurately models the relationship between total games played and time. Use the equation to determine when Scratch-Offs will no longer be financially profitable.
MOTIVATION
Few software companies are able to release products on a "when it's done" timetable.
Most software is developed in a fixed amount of time during which definite milestones must be reached (planning stages, alpha build, beta build, debugging, release date etc.). While milestones and release dates are determined by multiple factors, the primary concern is usually budgetary. If a company knows the usage trends of currently at-market-software, they can accurately predict when operating/development costs will exceed revenue intake. With this knowledge, a company can determine the optimum time to release new products in order to maximize profit or off-set expected revenue loss.
MATHEMATICAL DESCRIPTION AND SOLUTION APPROACH
The data, provided by Spice Rack Media, listed the total games played per day from January 3, 2010 to April 24, 2010 (Table 1, Appendix) which is graphed below as Figure 1 . This data was input into Excel to create a graph of the total games played per week over a 16 week period ( Table 2 , Appendix) and is also graphed below as Figure 2 .
In order to forecast the decline in games per week, we attempt both exponential and linear interpolation. Beginning with exponential interpolation, we attempt to express the weekly data as a decreasing exponential function of the type:
( 1) where a and b are constants. To find the a and b which best approximates the weekly data, we consider half the sum of squares between our desired function and our data, i.e. Table 2 in the Appendix for values.
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Note that in (2) represents the total number of games played in week . Minimizing (2) yields the best approximation for our data and was accomplished by equating the partial derivatives with respect to a and b to zero:
. (4) These equations enabled us to solve for our unknown and , namely and . Thus (1) becomes .
Similarly, found the optimal linear form (6) by considering the sum
whose partial derivatives were (8)
and yielded the solution (10) which implies that (6) is in fact .
With equations (5) and (11) we created the above comparison between our data, and (see Figure 3) . From the figure, it was hard to tell whether or is the better approximation of our data. Fortunately, equations (2) and (7) measure the discrepancy between each approximation and the actual data. After plugging in the actual data values we got (12) meaning that had a higher error and the linear approximation was the better fit of the two. 
DISCUSSION
According to Spice Rack Media, Scratch-Offs needs to average 112,000 games played a week to remain profitable. Using model (5) to forecast our data, we predicted the number of week before it will take to reach a weekly total of 112,000 games by solving the following: (13) From this we found that (14) Similarly, the linear model (11) suggests the breakeven point will occur at (15) Note that (12) suggests that (15) is a better forecast than (14). Thus if this trend holds, in 41 to 68 more weeks Scratch-Offs will no longer be profitable. A graphical representation of the projected weekly games of versus the minimum number of games to remain profitable is pictured below (see Figure 4 ). 
CONCLUSION AND RECOMMENDATIONS
By applying calculus to our sample data we found both a linear and exponential equation that accurately modeled the total games played in a week as a function of time. This equation enabled us to pinpoint the date, roughly 12 to 19 months from the first date of the sample data, at which Scratch-Offs would no longer be profitable. This knowledge should help Spice Rack Media to effectively implement a development cycle for the release of their next game.
In terms of creating a business model based on this data, there are two important issues that need to be addressed. First, clearly the number of games played over time was trending downward. It may be possible to offset or delay this movement by advertising "free game" days towards the latter half of the game's lifecycle (allowing a certain number of free games per user to be played on a particular day). This would generate renewed interest in the game and possibly attract former users to play again. Furthermore, this is an inexpensive way to help to extend the game's financial sustainability.
Secondly, the 12 to 19 month window should be used to develop two new games instead of one. Continuing this process over the course of several years would lead to a business model based on multiple games -all at different points in their life cycle. Such a strategy would create a level revenue stream as opposed to the constantly decreasing one demonstrated by the data. SOCIAL NETWORKING GAMING TRENDS 9 The equations developed in this research are only as accurate as the data allowed. Spice Rack Media was somewhat hesitant about providing us with too much data about their game. By obtaining a significantly larger sample (a year or more) and more accurate financial data, the predictions would be significantly more precise. New equations could be used to estimate, not only the number of games played in a week, but the exact amount of money earned on or in any given day/week/month. These are important details to consider for researchers conducting similar studies. 
